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Using laboratory experiments, we tested four adaptive hypotheses to explain this variation: the effect of time constraints, in-copula mate guarding, sperm displacement and cryptic female choice. Copulation duration was negatively correlated with time of day, as predicted by the first two hypotheses, and positively correlated with male density, as predicted by the mate-guarding hypothesis. Males prolonged copulation in response to the volume of sperm stored by females, suggesting they were able to detect and quantify the amount of sperm stored. This behaviour is not explained by mate guarding or time constraint effects. Males removed all the sperm from the bursa copulatrix in just 10 min. Our results also suggest that, because the duct is too narrow to allow male genitalia to enter, males do not remove spermathecal sperm. Therefore, direct sperm removal could not explain long copulations. Prolonged copulations could also have evolved as a result of cryptic female choice if they increase male fertilization success by female-mediated processes. Our results support this idea: male fertilization success was greater after long copulations. Apparently, male copulatory behaviour elicits female responses that increase male fertilization success.
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There are many reasons why natural selection on both sexes should favour brief matings (Daly 1978) . Long copulations can be energetically expensive, and may increase the risk of predation and the likelihood of an interruption before the transfer of sperm is finished. Moreover, the probability of disease transmission increases with the time spent in copulation, and time is lost that could be devoted to other activities (feeding, oviposition, vigilance behaviour, etc.). Despite these selective factors, copulation duration is very long in many damselflies, reaching 5-6 h in some Ischnura species (Robertson 1985; Miller 1987a; Cordero 1990; Sawada 1995; Cordero & Andrés 1999) .
Long copulations might be the consequence of sexual selection favouring male adaptations, for instance, to avoid sperm competition (Parker 1970) . From the male's point of view, prolonged copulations could reduce sperm competition with future ejaculates if his body acts as a mating plug that prevents the female from remating before oviposition ('in-copula guarding' hypothesis, Table 1 ; reviewed by Alcock 1994). Long copulations could also reduce competition with previous ejaculates if males inseminate more sperm (Thornhill 1984; Cordero 1990) or spend longer removing their rivals' sperm ('sperm displacement' hypothesis, Table 1 ). These two mechanisms (sperm competition hypotheses) assume that copulation duration is at least partly under male control, which seems true in damselflies (Miller 1987a) , and are based on the benefits that males obtain by prolonging copulations. Under these two hypotheses long copulations have evolved by direct male-male competition for fertilizations.
However, females might also influence male copulatory behaviour. A recent hypothesis postulates that females exert a form of postcopulatory sexual selection ('cryptic female choice' hypothesis, sensu Eberhard 1996; Table 1), by favouring some males over others. Thus, long copulations could serve to influence cryptic female choice mechanisms (Eberhard 1996) . Distinguishing between 'sperm competition' and 'cryptic female choice' might be difficult in some cases. For instance, Có rdoba-Aguilar (1999) documented a novel mechanism by which males gain access to the sperm stored in the spermatheca in the damselfly Calopteryx haemorrhoidalis. During copulation, the aedeagus distorts the cuticular plates in the female genital tract that bear mechanoreceptive sensilla, and this stimulation results in sperm ejection from the
